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IHie}fi!il?ii/v:CAD>'^->-7 i -^icS^<>'^->' 10 
kSrttlSHMEL. ^£^kt-&®FJr£«iii-f 

SHOTkSrSJrdK. miy* V~?XW—y<nC 

-r i> ci k t^k-f^ y * h vx ^^-^'isitssa. 

imm2] miT-fm&^mi. 20 

(tyffl&Zffii BBfiKi' S U-v 3 y £fi o > y® 
%t L"C. ^cOCADy^-yr-^^tttli^CltS: 

ms. 

immtiiZtifzCADW-yT-fizX'omztL&y 

*hvA7JV-y<7mmmm-mzmftitLx. 30 
m^m^iziufhmmm^y^-miL l<u-? h 

'J •vrAm^^LtzT-flzm&thi'ix.l'-i' 
3 ymT-9^g^m^LUfr—?^^49AZX -oT 

ff3 C k £l«&k-f£tfc£Jl 1 lztmr>y * Y 

?-ymm&.. 

£< r )mtl&'<?-y<?>CAD7 : -?l,Zgm?&CAD 40 

D-f-^kicfc^T. iasrai^, 

Cl!l*ia5] CADi^xAtCj:9ffc£$fl*:7*b 50 
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VX^A'^-^CADA^-yf-^H. iSfegv- 

mmftztitzCAD^fi-yT-fiz&^^xmim 
? ics-^ < w -y^co . \m&m&»^-y 
ii8a*aisittcADw-y'5*-^c»^</v-y 

kfyfBfc&Ki'Sil'-^s >-0^*tcS^</^-v 
k£Jt8f8giEU ffljESr^k-fSSi0Ti£:tta{-rsm3 
OlSk. 

A D/-«7-yf-^^< W-vi m&3ts8.y S 
aU-ya ytf^^S-^<^*^-vk^*^^ 
$ffifelTk^rl»J:-5{c. IW1S7* h7X?A^-^C 
A D^-f-r-* fcffliE-fSSU <0Xgk £3rri> - 

lf*#I6] *ffleJ*l«>I®i. 

fJie7*h-7X^-'N*^->OCAD>'\'^— yf—fCOO 
fit LT, -eoCAD^^-^f-^J-ttai-rSClkSr 

^ak-r&ts*3S5(cie»^7 * h^^^-ymf 

fJia4a5$ti/cCAD>'^->"T-^{cJ:'5a$ixl.7 

im&&hfz7-'-?t,zm-?\. ^x%mg.y uu-i/a^ 

iOCADf-^C^iL. 

ti&ftMUCJ: 9*«J<t*^ V-^OC ADf-? kfBfi 
^ 1 ^XSTlftHi$iUcC A Dv ^-yf-^t (cfcv > 
T. M#<0StS<§. EI8Tb1H, ;^-ya-t- SB, 3. 
tzlt. ay??h*-jv^\,^?ixfi*ZitimmL. 

mii&hzt&mt?zwicm5i l zgmny* 
?w-ymttm. 

^S^K9^tg=3rie»«E#rC'*>oT. 
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C A D isXy-MZ*. *) m&ZtlK. 7 * h I* 9> *9— > 

9-Vf-9^^<^9->^<r>, tzB&tmco^ 

9->mmft : ffiZS#>z j &. 

mZt^^f\t:CAD^9-y'r~9\ l z^<J^9-y 10 

tm^^B.^^^-^3><^Mzm^<^9-> 
a d j w - yf- * ks-^ < ; *9 - y t msmsti' s. 

mmJ.Tktc&Xolz. 1ffil7*h-?X7JS9->coc 
AD rt9->*r- 9 S-ffiES-t+S £ t i^itl. 7 * 
h^x?'*9-y®3t'7B9^i:U&Lte>VjL- 

9m-m*meffim#. 

impsmwBm 20 

[000 1] 

^h>*9—v®s\;*'ftot&><ny* y-?x9>*9— y%% 

%mm&£tf7*V^X9>*9-yW&?i&%hlfil l Z7 

izEfttt. 
[0002] 

tmtfWglzti^Xli. ZcoTttX^mgtoTM®* 30 

jehu mg^t>zm-&¥&<o^m^mffimiz 

ytm* i h r ). mtEXte?mmmizT*jx<r>8ffit l 
■c«m«vcvt*. mz^mm£ffico*x'*&t% 
hmmznmxbh y*hW9 : 77 4 xn^y $ * 

[0003] 7*h l JV/77<«0HaU-y3y^ 

u--/ 3 yj twsti. mm^m (XT-v^-t t> 40 

&m^Xy*b-?X9'*9-> iW&?*9'i 
9->taf&) £V^±lz&m&Ltzt§&<Vi$&ft 

^mcom&^mmizx 9##>& ^nx-hh. 

[0 004] 3fc5feKvSil^-vg ylT^^OS^t^^ 
SftU. ?*®3l&t UT«4H.Hopkins ^{C«to-C«Ei$ 
ia/c^flb^aia (^tfflii: LTBorn. Wolf? 

(1975). H.Hopkins: J.Opt.So 

c.Am.Vol.47.No.6 C 57) . p<M~~^^hh )ifh r ). 3 
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[000 5] Z<7)£otc>-ij.U-i/3 yizx^x. m 
RC V V 9*97 4 £*Tb=5r< t i> *? 3.>\±.<r)&lt9mW 
HJTeS £> tz#>. U V 9=7 7 4 IiWilffl^A^ 

TMmz&^xm&jmsss s ^ u-^ 3 ytmmz 
tixzti. mz^t^ztihmmtcBmmzji 
&tiXL<r)mmz&xmL£ ? t lxh*). ffimt>~o? 
x hmzt^miz-miZ'ff-oxn^j^ xmmwsuz 
toxzxa*). •3>vjL-9*mm-z>tzw&3xh 

&-r%mk%r>x^h. 

[0006] &tz. j*9-ymtxmizimxiz. ne 
wwmmizto^xjftm'vm&'tm. ■ mm&a'&ht: 

Mz®Mti'$.i.i'-~>3ytfm^L>ixi>J;ot l zZct). 3! 

[0007] 

(OPC) ^»B=5^t-*^e$^^TV^§*^ Zttt>cr>tm 
tt\,*^i>vX7/*9-y<r)tl£LtfiiZmxf>&. 

otj> o , W937 4 jLwnny&k^jo&kfrizn 

4JM. ^< fc tSJtlSJr^JtL^fkSS^lib^^ 
ST* 0 . *<D£ztbt,Z%S&&i' 5 V Srfflffl U 

[0 008] L^t^r* 5 ^. H^OLS IES8y^-y 

-is 3 y s-ff 9 c: t fiB$rsiRuf3^. h^^*^Hfla±^ 
*U&X'bntz. 

[0 00 9] $.tz. iy<^-is 3 y^mt>ixtz^m 
W&lzni,X<nMiTr>?jmi>h&tiK zcoyjmx'itA^ 

iz£-oX'*9-y$:mmL%ifixi£%L>-r. mmffigx 
<?>mmimmzmix'$>-otz. $a>c ^^mmmi. 
(rm&zm&*h-?x9>*9-yz'&htz#>iz\^ 
4y>i^Mzm^tz^9-ytmtzWX\tmtcb'> 
tz. ttz. ^9-yf-9m.cojsmx'±m^isi^ 
-is3yiz£hm&ttmhztL2m±]gMX'*>-> 

tz. 

[ooio] zzx-*mu±±iz<r)i!mAt:mx; nm 
mmor-f 4 yji^)\s£m&Ltz'*9-yia%ttftc%ix 
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tz-vmw-yfrh. mmzm8z&?smx'£2>£o 
?w-y&atigans xmmm& hmz7 * v-?x 

■rs £ t h 7 * y -?x tw-vrnvsmi 

tooi 1] 

t. m&n i iz§&&<rmm®& 7 * v-?x?>w-y 

ISffSSBi, CADv-Xf-AKJ: 0f^«$il3t7* 
X7W-y<r>CADW-y J ?-?fre>, ftSSMis-S. 

fcC AD^-y-f-^KS^TftSftgi' 5 iWi/ 

3 yiffv>. ySi&aiSfutCAD;*?— >-r— 

■y?#8t, ffl»*a}«*iiiwijEiiWKJ3v^T, file 

E#afc Sr^-TI. C i: nmt LX V . 

[ooi 2] i»*3S2{ciettco%Hj{i, it^i 

7 * V?X?J*5>— y<r>c A D/N\?— V-r— ^co-? *>. 
0rSffiWT^. E&li. BKIOI. a*** Ml*-* 

fcLT. -5-<?5CAD>'^-yT-^5:ttai-ri.C:i:5r ! lf 
[0013] ff*«3{cf6K^afl{i, TOSl 

izim<n7*b^x9JW-ymwimzi5\rz. mt 

mssmzm-mzmftitLx. w&m-t,zts»tmi 
%.mz7x?s&iii>L<iz-? h y -y ^xi^ij^at 

fc*U ISt- * £8S¥Klc <fc o T £ ft* x- ? K 
a yZftoZ b *%m.t L 

x\^h. 

[ o o 1 4 j ttz, m$&4 (cseaoiHWi. i 

(c|£K07*bv^^y^-y|6H«a(cfcv^T. fife 
3 yx^hixfz'^-y^m^i}^ff^<r>^mss& 
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C A D r - * (CSSWS C A D t - * S$R$gt Sr W L . 

^-y-f-^fciS^PS»t«kO^$fti.''^->'<oCA 

-r&mnbLTibiii-t&zbzimb i/cn*. 
io [0015] tti. mzm5i,zim<?)miizm&7 * h 

?iUt7*b7^?v^-^CADW-Vf-;*' 

ffi®g.i'ix.i'-'>ByZ¥T7'*?-y®ft<?>cA 
DJ^-yT-^^tAih-rhmi<r>xmb. mmmz 

ttfcCA D^?-yT—7lZ&3\, vC3fc3$J£v- Sa>- 
i/ayZftlK tmiUZixfcCAD/^-y^r-flzS: 
Krt9-ymt<r>. tft»«31£HWv ^ - yym%Jft*a 
Zm>h&2<7>JMb. mWa&ZtU-zCADW-y 
T-?lz&^</*?-ybm&(5&&i>'$*is-i' 3 y 
20 rt^£&^<J*?-ybtifflmL. ffiEZ'mt 

•thmazm&th&wTMb. mmoteixrzw® 
izm~i< n?-yb m&em.i' s * v- ^ 9 

tc3C-^< > V- V t <0*6*W3e«?»lF««iaTi:«r6 i 3 
tc N fjie^* v-zxtrtf—yncAtirtf—yT 1 —? 

s-iiE-r sm4 oigfc i&^-r^. >r t sr^at lt »- % 

[0 016] ifc. f9*«6tfEttOlEB>1ti. UI*iS5 
30 ^lOXgti, liiiS^^h'T'^^^^-ytOCADVN*^ 

%ts, m^m^mimt^m^^^-^ay^ 

tum-rhzb^nmbtx^h. 
[0 017] 4fc. uraTtwisaco^ji. m*a5 
i,z$mr)7*b-?x?^?-ymiiTmizt5^x. mi 
w.2<r>iimi. mneaaisiT^cAD^^-^-T-^c 

40 [zmML\,. imte=?lzi5lfZ%S5ijmt:y'x?-W5i\ 
t>L<«ivhU -y ?xi&<HzWtM.UzT-?lz$mL. 

im&zttfzT-fizm^ximmys.j.i'-i'ay 

[ooi 8] ttz. tm®si,ztm<7mm. mems 
izim<r>7*Y^x7>*?-ym\;-}mzti\^x. mz 

^^-ym^^m^mm<omm&<mjmi:mi 

-ycr>cAD7---nz%mL. tmimizx imnz 

50 J*?-y<DCADT-fbm^l<?>2MX'miii2tltz 
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C AD j^-yf -9 tiza^^x. wt^sii^ ESS 
tSSS. va--*— -SB. &fzl±. ay-99\-T$.->V 

[00 19] f8#B9C1Ett*5»»*. 7*h7 

y*b-?Z.?'*f— XDCADW— Vt— % 

W&is 5 sl v-i/ 3 yZfto'tf-yUftcoc adk^ 
-y*f-9 £tttb$-t* l5ia4ai$-^CADy^-y 

= 3 yco&&i,zm~3 <j^—yt <?m.imfe<K 
wg'myjbtth&o^ mi7*v-?z.7^'?-y<r> 

[0020] 

[ffcWOHSfcO^S] JUT. aSHaHt«WLT*JKB 

ymmmzxm^m-y^-^-x-bX'hh. t 30 

m^---K-H^-7^X^0A^S, 2«:CPU(4> 
*35U^IS) . ROM (U— HsJ-yU^^'J) . RAM 

£1283^7* hvx^^-yi^ro^A (?£ 

[002 1] 2a»dj!!yi§IS2k:p , >ljS£*U f£1S 

j**mmjT-?W8*mx'hb. zzx\ ivmfc 40 

tus. Rim&3b LXii. MJHS. 7D7t 
-f -fX^^SJSvf CD-ROM. *m&x 

^)mx'h->x\>^\ 

[00 22] Ztz. 4ii*-?*?TVy?&. 

&®W*?-y<OmWfifrhfdkl.ZCAD (Computer 
Aided Design) i>-7vf i^ffl^TffrjfcSft*^ * r- - ? 50 
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x-rj^-y^r-f (tiTs CADA7-yf-^^> 

a ) fcEttuaaearc**. 

[0023] #3BBB!Bfc:*«t* 7 * 

[ o o 2 4 ] ate® i a xvm2 zgrntximmm 
(vy * v^xfw-ywmimzSimftzwRt 

tr. SI2<7)5a^B2{i. x-^SEB5^iE2aSr 

<ftLx&wm3iz%m2tifizy* h-?x?j*?-yWL 

§iTayy&Zm*2&; WJtikAJiy * V? X9 
-yimyvfyMzi&^x. m\<r>XT--/ys Ul 

[0025] t-r. ^f"/7s i -tia. ie&&S5*>s> 
m*>k.-?&\sm'*f-y<ocAD/*f>-y7 : —?i:Ufr 

iitr. ^tfOCADM-^-y-r-^Ji:. jiJSxhU-Ar 
-^tn?{i'ixSCADirfflt7>T-^}Birt:-«fl£Six-CtJ 

o. ; hiiw&^wmemm<mt,z¥mfrjMx-<7) 
mmm&mz. j^-y^mommimh^iixx^ 

[0026] mzxT- yys 2-^ii^, j^-ymt-j 

it;-t&. cici-c-, (DRctt 
o-5) kit. itf&Ztitzy * Y-?x? j^-y^J y 
<,zttLX®MJl>-Jl'±<?)? U-f* *;W=5:^S-*trBlf^ 

ffia<7)EBc7)c AD^^-yf-^ Srttm-r-s c tx-h 
w t -r 6¥«tt[gs&<??i^>ara-f & 7 * h- y v ^5 7 

[0027] <X£*-f y7-S 3^il^. ^f?7S 2T' 
ttitiUtCAD^-yr-?*^ *5feK->S 
^3>-Srff57t*^)T-^mT'«)l.. 
<Ox-^^$rff3. $®0m*. £-rCADJ*9-y 

?-9i,z£->xmztiby* h~?xt"i?-y<?)%&m 
twf-mzwMtth. z<rm. x&wmmmb 

(cfSffrS-ktT-^l.. tie. 5x^-ie?iJ*jJ:t/v 
hVv7XBfflt. b^hh^f-^m^izMmLtz 

®L®. J r-?i)*m><<bWE!KZtvrz tOT'ftoT . ti&W 1 

2 »5c*>«oav WA.X'3> h . 
[0028] mzxr- x7S 4 ±l2r-^^»d 

S<ir-^ (=« LT . m%.<r>m-X'iffiSSLi' iaU-y 
*yk'rso. ZtllzXO. xSj-U- v-s^timkL 
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a. ^imt^yy << v?y-fo&n^w—>b ix 

iii7JgH4<C*r?;U &Z>ZttfX-%&. -f$Nb*>, ft 

<F>m-v%?P&b LTa5rr&. 
[002 93 $£(C*t vT'SS'^jI^k tBSS^S 

*) ^ttfzmmmzmzxT ••/ r s 3 -phmhi; 

fflfc»->Tl«MK:Ji<. -5-LTf&^5rCADf'-^± 
*>¥fl5ffi§U=SfcT. CKOKfESSrCADy^-V (C 
AD-r-*t=J:->"C«S*i.4<''W-:') tc^&WfJ: 

tC^oT^il^lMgT-^^CADT-:?^^ 20 
[00 30] Xx-yrS2TttaSSii>t7*h 
->im$>1Xh&X'<Vi&m$* 03Dft«i®^#i 

t-T&i:, -?-<05te3£<fc (S3 (a) *SR) 0 s , 

s3£&vyc. 03 <b) is^j:Sfc3W«taiB»'fls 

$fU>. fLT. X-r-yrS4T3lSfiK>'5AW— yg 

JStfc (Wilf ) «fltcas*S8t4Jc«*Sii* (H3 

(c) #»&) . *LT. ^f7rS5Cfc^t, «*ft 

U ttTOftntiBoTNIRII (CCTti. S3 ( c ) 

CADr-^^3E«Sns 3fm&*?->t%:& (B3 

(d) #53) . 

[003 1] <X(C^-rvTS6^*3V^. 7CC0CADVN- 
;-yf-^. JVfyTSlTIS^S/Cfc'C 
ADA7->f-^t, Xf7rS5tCADA7-y 40 

^— y^fl'V— ^^ffl^TT-'lf'f >Vf-x •■/ 7 5r^r 

9. dO-f-x-x^tiTCiOCADv^-ytT^S^S jl 

u-ya yizX&W&W-tf-yt^mz^xtiM 

feSsSals— S/a *sm*<#3fwy N^->t^ 
S>. 

[0032] £0»*<D*-x-y?fc:fflV*4TlN>' 50 
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ssisa^taKi* ^v-j/a- ivy? h*-)v 

Tfflv \fzT-¥4 V)V-)\rkcr>7 U-r -f ^SrSfrftk IS] t 

[00 3 3] ^LT^-r-yrSTTti, *-f yrS6T' 

jflE£fT9. ±I^P*a/^-^ 7COCAD 

Hg*<ft/hfc J: o liZJtt-yWZ&ZZIxi . Ml 

tS/^-^tCADy^-vtSritlSL^fe*, 

y 7 h*— ;U€Ej&*C AD/n - ^— ^cot<7) 

J: 9 t'W CAD/^-y«c*tt*3K3 

[0034] lt , err, ^stjy^-^i: * u ^ 

UTFt'jro^rieNOCAD^— y*, UV^57^Xg 
z%mLx$6&itmiEtf%2tifz7 * y-?*7ni?-v 

[003 5] <X(c®4ioJ: 1^25 Sr#^L. ^T77S 

7 icfctt*^-^-y<offlQEt:raL-c^wiS:^f xmm 

•r*. 04W, CADy?^-ytc*}LTTif-f WP— /W 

f-x-y7£*TV\ *aj$ix7ty^-ya5»$-^r. cico 

■7^^y^-^AT(i{iWa^7hfiSB5:fflV'>T*J0. 
?->l0. i2{iiifflOJSE, y^-vi Hi(itfai8 
ost*&. 7^ yy^-^ioiKiy^-^i oa<o. 

4um^ J*?-yi 1 . 12^0. 2 5jum-CAS. 5 
^*9)*9—yMzr)\,^xM&i,zWrthT*f4 viv->v 

[ o o 3 6 ] m5 mw-ymti-AizttLx&fflk 

«248nm. raP»0. 5.3t-UVXJK0. 3> 
fi^fc&£Zyffi£tt : (fiV&$S8mb UTypt>t. 

*s. wmrmto. 3btxm. znmi&smwz 

-vktas'isi^cyjr&^i: LX^lhZbtfiX-^h. 
M7->10' . 11' . 12' li*tl*'tim4W 
—yLzMf&Th. 



(0?) 
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[0037] aso-f-^SrCADr-^t-SML, [2 

(05+. , 11" , 

12" ) (i. wmttstt^-vi o. li. i2t: 

lEffifcLTtUg'JlMXiO. 0 5Mm#1$IiBI£3^L 

i4(c^$ni.A7-yio, li. i 2CDtt£gff#« 
war**. «ass*t**»-»fcfiwh -r^*?^. mmz 

1X%frr>tzi)K K9—*S\ 0. 11.1 20>iftH7^- 

[ 0 0 3 8 3 =5:fc . 5ES*O*:tf>0 5 <D3£SA> t W 
-ytSMistiHUztzz. A7-V1 0" iOHIswi 
«i0. 40>unu M'^-vl 1 ' «9*8igw2(i0. 30 
Am. v^-yi 2' <7)&*Iw 312:0. 28xzmfcit80 

0. 25um, 0. 2 5wmtft?.A^. wTfltfOlSte 

[ 0 0 3 9 ] 3rfc» ±i£ LfcMWESBfctJi vt . £fHK 

ZOCADV-MzX-jXftfRLtlCAW-y 
?-flz*jLX. '*f-y<O®miti'tT0 £?lzLXi> 

[0040] 

[mmm] &±ax$c *jHwcMuf. cad 

n^T-^SSftLTCAD/^-^T— LTJtSSl 
£-£«TV*tfIETlM Vrt— ;l-£IS5rt'£ SOT. ta£5fW0 
7 * h-7X^I6it;P-;WcJ; •g>fSft^->'J: 0 'J V 

^5 y < mat** Ltsifrfk - yffiEtn o 
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20 



30 
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[0041] U^tT'-^ftWttWr'V-^KWLT 
t>. f-fJ yiV-i\yj-x ••/ 9 Ztlz&r>X. 

mstcr)&>i-*m, msis^'i^sm, ay??*-*-* 
s-ttajLT. >-s 3^5-^7 jusrsrea* 

[0 1 1 2|s:^iO-|l!fi^SlC«k«.7 * b-?A7®Mt 

[02] E7*h7X:?i&ff^E^&£^7'n.y 
?0T'J>S. 

[03] la]?* hvx^iSit^Hfc.fc'/CAD/^- 
ya' - £>ix& & X-^mZfrrflg&t 

mx-hh. 
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